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1 - 2, r> h 2 - 1 , 2-2-C 

-^b^^-rry h 2 - 1 {l^^v^T^l. ^tTS^2 2-ur 
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{c^ipfbbJ: 9 tir^(Dt'^zn%X(DZ-(D'J^m^^\'ih 
m\^Xh^fz^ Li)-l.tj:t^h. :i(D^otSi;^^%m^m. 

-9— /<WJic*5V^xo^. ^^y^r:yV(DAP \ 
(^mi-^AP I lrflr(i^ii:5ri:-C. 

[0 0 6 7] os(7)t^«fi^ io(-^jgL-ri^4H^::<i:i^ 
fzvy h^^xT^. -^-Y i/u~v/3 >'UJ:oTHlJ(7;►;^:fJ• 
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v'>^7^A{c(i. r.offitg(i#ffit/cfi\ UNI 

[00 6 8] r(7)J:9l-> hSr^r^yp-K 

iij7(^^-rj:9(^> m^\^^W't^z.tt^x^^o -t^i 
[0 0 6 9] mx.\ts mi (D-^mm\:i^\^^x\t. ^y^ 

ryh2(DT:f^}^-i/B>^u^yJ^2 1 t::^ott^:t 
yv?:!!^ h 24 A;6>^g,i:/^oyc(DT% m^rffll^LT 
v^6o ^tTff:ttCi^.^(c;tofc:t:/v^:ii^ M 4 A^ 

20 ^„ 

[00 7 01 micJ:'9. <t^^^Bei:::^^^o 
[0 0 7 1 ] (1) yy j^r^r y-fy'-v^^:! 

(DX\ -U(D^>\f=x.-^\z^h^:bX.ofi^:yy^V- 
y\c^^)/y V^:^T(Dry T^r - h \tmm X\t ti: v \ 
[00 7 2] (2) Mp^o(7)i^^:^/^^g<-t5r i:/i^-e 

*v'y?.xA{::J:i9. yyh^:^T(D?am\t't-<X& 

^(Drnm^^—fic^mx^^-tictji^o^x. yyh 

T#5o ^mt. STB(Dm^\^i^^Xltt6o 
[0 0 7 3] (3) ::^—f4y^y:^-:^(D(lJ^(Dmit 

{^Mftx^^. mK.it. fmx^(Dmm^i^\^^i^ibrz::^ 

40 ^(Dms(Dm^jj^^m-r^iz.-Dnx. mi&mm(Dm'f 
t'^x^hx.o^^y^ y^ vm'^(^:>=^-^^y^y:^-y^ 
[zm.'^ir^-tt^x^^, :L(D^^h. m:>5(D^m^^ 
y^ryhm\:imz^^(DX\ttj:<. ^(Dt^(D=^-^ 
(Dfm^\^\^^z.fz:=^-^-o ^ y y.^ y ^ r > V 
m\cmz^hztfi-x^^. :in{cj;i9. m^h^^yy 

[00 7 4] '^/i. -A-y^'JoL^ v^^^yu-v^'ix 
(i\ i]8ir7j<-r J: o{zc^y^ryv 2(Dyr'fi>:^'y 

50 y^ry h 2{z:irsn^ry]} ^-iyayz^a^y 



15 

A 2 l-KDy^^i^oLi^ h 2 4- 1 B{Z^LrSrfc/^f- 

2;65^^$tlTV^5o 'tVXmnm^2 2~ 
?i:ty>^:3.i:7 1>2 5-1 A, 2 5- 1 B;:i^^tTSlS2 2 
-2tC;^yv>ai<5' b2 5-2A, 2 5 - 2 B i: J: 9 

h 2 5- 1 C. 2 5- 1 Dt>llfTS*2 2- 
2^C'7^>r h^tL^o 

[0 0 7 5] ^LXr^V^-i^3>:ftiyyM.2 1- 

2lC{i, TT^y^^-v'a vyp^7A2 i-l(0;tyv> 10 
h 2 4- 1 B/{)\ ;f'/v^3i^ h24-2B<t7iSJ: 

[0 0 7 6] Z<D^^\^LX. 0iJx:«. *B#ft1^^v^:x 

[0 0 7 71 ztiii^x^d^(Dm^f)mhti^o 

[0 0 7 8] (1) r7'y>$r-v'3>7^n^7A<^:ty ^^7 
[0 0 7 9] (2) ffl^iA^^^<Dr7^!;>5r-v.3><7^ 

So ^^x(o^m^t. :i<Du^j^{cnLx{mmmii^^f)^ 

[0 0 8 0] ^v'XrAfl. ^W'i^\c\r^(DX.o\:.]^^m 

[00 8 1 ] ( 1 ) r-zy ^-iy a >(Dmmmm\^^m 40 
^^')mim.m^y^>^-¥'r^^tK^^x 

[0 0 8 2] (2) STBcD^V^^ir, 1^-t*>^7'^ 

y\m^^-\f:^^^^^-tt'^x^^^ mx.\t. 
<D^m^'^\t^^'Q^t(r>s^ ^ tc\t(osT B tx\ m 

[0 0 8 3] (3) STB{CigJbtLT< 5A/Vy=-i5/ 
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yy.f'MsXit. y'-'$fmA\c%^xmmcii!im:^A^m 

[0 0 8 4] :i<DXo{C, v^^xA^^>^J.t^^^D^li6fi 

'^-^<ift^h^^>i^-h^-t^zti!i^x^^(DX\ 

i6(7)^tTS^ 2 2 - 1 . >-XxA;f/v^ai^ h(^/ci6(D 
*fT»« 2 2-2. *tT^«0^(7)*tTSig 22-3 

[0 0 8 5] ■hhi)^^^'^^^'^^^^iM<r>^^^^<^y^ 

Yy^^%±^ Xf}^%Mir^ input drive 
r . 5 timer driver, 

ftlJ^S■f S screen driver (O^it^ :r. ^ V 
24-lA, 24-lB. 2 4- 1 C-efcJ9s VT^t'A 
isr^V':^^ hii, A;^^^^^^ input hand 
1 e r , Sib^WS-f § boot protocoK 
teit^tfS-f e mory manager 
i>ai^h24-2A, 24-2B, 24-2CT^fc5o 

[0 0 8 6 ] Hi Oti. -y— ><(Di^{9tli-tr-ry ^r-i/ 

mLtz^y^ri^h mm^mmmf&i' ^ mmm ^ml 

TV^So l^lOT'fi, v^3 5/fc:'>^<or:/y^-v^3^- 
y'a^yj:^! 1 - 2^-y— 1 :^^^^^'>:^n- K-t^fc 
d6{C, >-3 ^/ t">^'fflc7)MT^»2 2-4;65i5'y^T>' 
^2-2^::«^$i^TV^;5o ^fc. i/a 5/fc'Vi/ryy 

>>--V3 ^T^Pi/^i./O^f^lftiilTT'y >>^-iy3 vyn^ 
^-i^i::. ^y4r>h2~2f)'^ry'V^—'>'sy':fx2^' 
yJ^^mK}m^tz.m^\ziX ^mrzfi) ^-iyay:fa 

^yh.2 \-Z<D%^^m.2 2-Zi^^y^rvY2- 

^yh. \ 1 - I7)^y^>p- K^ti'So 
[0 0 8 7] J^J^ooJ: 9^c^^S;65#;te>ti?>o 

[0 0 8 8] (1) =^—^t^^m^WR\^X\^hht 
z.o'^nxu^^ mm.(r)^Wi^m'^'t^::->it^x^hX.b 
(r, •^t:>/-v'3 vryy ^-'>3 > 1 l-3;6\ i?«J;t 
if^^-rr^ h 2 - 1 (7)^ff ^ii 2 2- 1 icy^^ya- 

11. y-*7:)^^(7)A;^WS^-<D7i-7'^v^rc^ h 1 5-37!>5 
i^-r/y^^ h 2 5 - 1 <!: Ury^^VP- K^tiS, 
[0 0 8 9] (2) ^"-1f?)5^iJ^^«LTV>5(t t 
:i(7:>h.*f{c{1. -y— y< i - i t/^i^^fr^li i 2 - 1 t-h. 

x^-;^ hy y'-^^m.^i^^^yyrmm.. vc 

R|^iife-^-(7>;^-yv:n >J' |> I 5 - 1 75\ mx.\t'J y ^ T > 
h 2 - 2 (7;>mT^l^- 2 2-3 llyj-y v^:t iJ' h 2 5 - 3 <b 
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too 9 0] ^y^T>h(Dmn^mi: 

1 WZi^iry ^—f-^:^ hyiJ'f--^ (feature 
structure) ^^A-fSo ^J65-^^-. 

feature structure ;^^1$S^tl"C^ 

[00 9 11 •t-^<et>'^. ^7^r:^h2fc 

CDrp1t-:fcV^T. |^ic^7ai — X (;t;zfv^;c-v'g >'7^ 10 

[00 9 2] h^'f^l'-v'a^'tiT^^U^ 
It^ T-C^^ ^J^i$f (descriptor) irWftt 

31 ^ h <Dmnmm't h t- v ^ ^ >^ :n h (v; 

[0 0 9 3] ^1(^^:7:11 — X (^.nf i/jx — v/3 ji — 
X) (c*5V>rfi. is:':f'yau^ V <oims<D'^W&.t^^^^ 30 

hM^tm<^j:^xv^Oo ^tziRmm^^mmm^m 

So 

(0094] Feature* Descripto 
r::CanSpeak (Feature* pFea 
t u r e ) 

[0 0 9 5] zo:>;iyyhit. i^v4ryb2m<D/^ 

?j-Xv^zc^ h^I^P^(Dde s c r i p t o rlC>PfLT. 
CanSpeak W — v-g >^'MVf'i'^o 

100 9 6) r(7)0#, y^^-^^:^hy^y'^^fp^mt 50 
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«ura5>a# {^y^7>v2) t^^MK^mm^^y 

^y^r^Y 2mt^hM^ntLy ^-J-^Ts hy^'f'^ 

[0 0 9 7] s^tifi. ^±:k^. ^k^. is^n^K 
[0 0 9 81 ^^R^n. ;^Xv^3.^ hf}mmmh^± 

[0 0 9 91 |^a«|(7)»^{r{i. ^Xv?:ii>J^ H-v-^i/U 

It. mn't^^=^-'f{zM^ti^(ox\ m^mm/i^-^y{c 

[0 1 0 01 ^^^i'v'J^-v'g :/7:ii-Xlc5feyt:o 

^ik^T);^^!/ — >'{Cj:oT^Od e s c r i p t 
o r y'-f-r-y-h 2m<0^^ ^isr-f'y^-^ V'M^XZ:^^ 

[0 1 0 1 1 

Descriptor: :Descriptor () 
[0 10 2] 5feC0C anSpeakp^yy Kf^> r.(7)d 
escriptor l^:>k^ LTi£ btl^o -(^0$, — 

[0 10 3] |g2(D7:ii-X(c^oJ-t'5;^ ^ i/^yUT'(DX 

^iJ'yX^ (descriptor) ;6^ib#Ra* J: 

<t{±. ^7-rr> h 2fii](7);^i5'^X>?:n>:' h2tp^^{;fc>5 
;^^;*-Xi^:n^ h (wtllid e s c r i p t o r;5>ib# 

[0 10 41 ;^^;^-xv^ai^ h (D^m^ xuumiz.mi' 
zo)m2(Dy^'~x (#^®j>'^-X) {I:^oV^T;ife^T^tl 

[0 1 0 51 Wj*7:3i"-X{l4yrj-6^liS<7:)/:y^-Xv>a: 



(11) 
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10 106] Descriptor& Descrip 
tor : :operator = (Descriptor 
& source) 

[0107] Descriptor^ y :^ltii\^^ 

•T'p h^/U^^^tXl^^o s o u r c eT'#S8^tL^ . 
descr iptor (Dp^^ti^, Z<Df^^ 7^^ ]) :f^\Z 
:=it'-$tl5o JO 

[01081 ^^(7)^gc^ (i, DescriptoriJ^ 
y ^(D-f-f^ y 7. t LXmm^tl^o 

[0 1 0 9] *c^p<yy ra. h<Dmm 

i g r a t o r ^;t:/v^^iJ' h^PBlrttC^^HS. 

h) twj:orttffl$n5o 

*CanonicalContext& Contex 
t::asCanonical () 

mmm^<oc o n t e x ttifigf^sr. mm^m(Dm^ 20 

l-^jfti'So Z.(D^n hn/Kl, feature s t 
ructure}:i<toTContext (^ii:^^^36>^ 

•Context& Context: :operat. 

or = (Context& source) 
•Context& Cohte'xt : o p e r a t 
or = (Canonica lContext& sou 
r c e ) 

(this ii^^W-t^) ContextSrsour 
c e;6^#R?,-t^C o n t e x x.X^M'Cth. 30 
•Canon i ca 1 Segment& Segmen 
t::asCanonical () 
1t«c»#(7) Segment ffiigf*:^. li^^>fi^#t7)J]$^ 
Cl'^^-f^o ^(0:fx2 V^Mt^ feature st 
r u c t u r e(;:J:o-CCo n t e x X(DW&^Wkt^'^ 

•Segment& Segment: :operat 
or = (Segment& source) 
*Segment& Segment : ropera t 
or = (Canonica lSegment& sou 40 
r c e ) 

Sffi*^ this (t^^Mr^^) SegmentSrsou 
r c e:6^#Hg-r^S e gme n t T^iWW^LL. d£i>^>i;^ 

[0 1 1 01 111 Hi. y H-'f'r:^ h7^J'f--v<7)fi?ii 
^aStrv^Sp fsJim^-t-J: o b j e c t d e 

scription^env i ronmemt des 
c r i p t i o nO.i^^^^^Ti^ Jiy h U — (-1(^1^ ^ tl 

[01 11] object description C7^ 5<? 



^^^>^X^^^^f\.X\^h:^Vy^i-\\z\%, obje 
c t name :d5|fixli^ilx ^^t^^ environm 
ent description (O/K-Y > :^ T'Ihtt: ^tt 

ilSS^I^ (resource requiremnent 
of this opject) J^^fSiil!^ tlTl^^o 
[ 0»1 12lSfc^ environment desc 
r i p t i o n(D>j?^ > ^X^7^^KX\i^^:^ hy^^ 
-^{"(1^ environment name i^^fSiiE ^ 

^(resource information of 
client hardware), :L<DMff^^<0 

WSiS^ (resource requirement 
of this environment) ,4oJ;0^ 

:i(Dmnmm^mj&i'^^^:^^i^:^^ (i 

ist of metaobjects consti 
tuting environment) ^d^SfiJ&Stl'C 

[0 113] >^>r-f*-r^ hy^'^^o^p^^cDMi^mi: 

[0 114] (1) :^:fi>=^^ him-r^^m 
[0 115] (2) hizm-r^^nm 

/^y;^^:tzfi^:j^^ h 
^^^^y/^::^-:fi^:^^ h 
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[0 1 1 6 J ±iEL^<}:5l::^ y^ry htt^l^^j:^ 

lO 1 1 7 ] |g] 1 2(1, ^^0^(7)x — ^^Sv';^T-A^ 

fS^LfcAp e r t o s mm) i^:^'r j>^<omf&m^^ * 

LTV>5o w(7)A p e r t o s '>;^*r i^l-jol^TJl. A 
pertos Micro Virtual Mach W 

i n e (MVM) 3 1a (^1 (DMfr^^) fl> Ape 
rtos Micro Kernel (MK) 3 1b 

{m2(Dmn^^) tth\Chr). Ap e r t o si/;;^ 
'rA(D<^3 1 ^li^LTV^^o 1^ 3 1 ^«^-r^MVM 
3 1 alifgi^f ^^FrI^^-K (I - c o d e) ^MSiM 

n-r^tK 'j^^m^ft^zx. mk3 i yxDmm^mi^xp 

e r s o n a 1 i t y:t:/i>:i:.^ h (v'>^x A:t:/v^3i 
I 0 1 1 8 1 El 1 2 tCT]^ Lfzm 3 1 J[^^CDgi5^J>fi> ±ai 

[0 1 191 rOv'^T-AJl, i^^^^(::i£Cr I - c o d 
e^native code (^'^^ 'i'V }^\ "^i^y 

V e c o d e {C:^ V/^-('/^^HTV^5;t:/v^rc^ h 

- n-t'^fiK "toym^; MK 3- r b (7)«tg{\:g:oT P e-r 

s o n a 1 i t y h 3 3 "iMJ 

fig^g) ;i5l^t>'tti^ti> ryy^-v'a:^ (App 1 i 
cations) 35 t:^';^ ^Sflt-f 5o 

[0 1 2 0] H 1 2(>lij^LfcK3 1 *«fiSc-r5MVM3 30 
1 a:|3j:t/MK3 1 bit, ^(D^mt^f^'^-C^ h^y4^< 
-^-f^/^^ h (Device drivers) 32i: 
Personal ity v'm ^ V (Persona 

lity component objects) 33 

— 'ysyfuyy^y^cofz^cD^yy^^yy^y-J:^ (CI 
ass Libraries) 2 Atm^-^^X^^ . 

^h\c^o:>^m\^\^r-f^) >3 ^tmM.^^x 

[0121] Persona 1 i ty :^y^i/a:,^ h 3 3 40 
(T^^dJ: 19. Ap e r t o s i/:^r- Mii.^^ ^lO S {ir 
y^i/y^y'J^) irtual Mach 

ine mmt^w-m) ^^^-^^^tt^x^^. m^L 

{i\ j a V a •T'n ^^'^ AC7)^tT(ls javay'^^vi^ 
ffl(7)P e r s o n a 1 i t y'A":^'^:^^ hilJzoT. j 
a V a -fx2^y J;^f)^ztl^y<y( jV^jciXnhfltz^^^^ — 
VXh^^ java bytecod Gt^%Vs^^^Z,t 

[0122lApertos v><.ri^li. p o r 

t a b i 1 i t y :/Di/7A^ I - 50 
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code (cf^p^^n—K) {l=I>/^°>r>'^t. :t>^v^3ii5^ h 
y K^l^ffiL-Cl^So b:^^t*755*b. I -cod 

efl. fi?^^tT (^n^'^A$rfif^L/^75i^f.^tTi-5r 

t) ^mmz.m\^fix\i^^<DXktf^< . mm^y^<^ 

^(-^ctoTnative cod e iC^i /U^-^ J: 

^yy<^ /x^i^m^Xh^^'k. MVM3 1 a;6M - c o 
d e^fi¥rv*f7-r5o 

[0 12 3] X.t^'Lfli-ti^h. t^^^if<D»'&, I -co 
de^j:, native codelCr^ tl^ 

;^Ti.^«^-r^cpu{^j: '9ii:^^tT^n^o t^o 

Virtual Machine i^l J: ^^ffl^lf^^o 

[0124] ±|a I - c o d e fi. M&<D Inter- 
Op e r a b i 1 i t y ^^m-TSfci^. 0 2 2 
LT^]eE't6i:5(::. +5^tc:tt*S<^ii5i^2o(D^^-t? 
yV (OP„M, OP_R) t'-hmj&^^X^^ ^ ^(D 

^'^yy'^^y^ (Eft«3i) mk3 i b<7)-(':/^>' 

fcAp e r t o s V;^xA(^1»3tl^3S<^§^^{tfc^ 
^ir y ht ^tlX\^^^o wtll:: ct »9 . A p e r t o s 
y^irJ>^{C^^^Xit^ native code ^m^t U 
X\^^J:i>^h. MSt<DP ortability<i:Inte 
r-Operabilit y ^^^"t 5 ^ i: i^^^l?^ 5o 
- [-0-1 -2 -5 ]- iS^lCr MV-M 3-l-a ^ MK- 3 1" b (Oft^iC- 
oV^-ClftW■r'5o :ft*[J(-. MVM 3 1 a t^iR'^l.X\^^^ 
f-^mmi^t. I -0 o d e7;*--'7y hSrM^i- 

[012611113(1. 1112 ICtj^ L/cMVM 3 1 a t 
MK3 1 b(7>^S1iit^7FbTV^:5o &^m\:^m^<D^ 
MW&lt^—Xh <9. active context4 

1, message frame42> ioJ:t/exec 

u t i o n e n g i n e 4 3(::J: ^mf&^^X^^^ 
7)5, MVM3 1afi:. I - c o d e J: 5llfT^i^2K- 

hL. MK3 lb (1 native cod elZX^Mff 

[0 1 2 7 1 H 1 3(C:JqI^'C. active cont 
e X t 4 1 fi, ^&^^7^<DCo ntext (0144: 
#0SL-rftai-r5) ^t^LX^^. message f 
r ame 4 2(i. *53 l^«|^-r6MVM3 1 a*5j:t/ 
MK3 1 bicm-^:^ 5/ir-v>*ft:SrJiL-Cl^5o 

[ 0 1 2 8 1 MK 3 1 b (T^^l-g^. ^ y-fer- v^^i^fT)^?^: 

p<^y fc:-:/(hea 
p) {c:Sili9 ^T>bn^ig^t*>So v^<o/>^coc 

PiJiDU'yy^^mi^l^'^Xhtl^m'^i^h^^. —Jj. M 
VM3 I a (7)i^l5^. ^ y-tr-v^y' U-i^ii^^i-^i- Kiw 
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[ 0 1 2 9 1 m 1 3 lc4oV^-C^ execution e 

ng i ne43[l^ I— codejoj:0^na t i ve 
cod e^WiJ-t^o t.fz. MVM3 la(Dexecu 
tion engine43 l^{is p r i m i t i v.e 
objects44 t^^HHX^ 0 . r nfi. 0 1 8 

[0130] 014 li. Context^Descri 

p t o r <DmMm^1^^^LX\^^^o yn>/"^A(OloO 10 
'Mn^m^^-'tC o n t e X t m^^i^ 5 1 11. o b j e 
ct^ c 1 ass^ methods me t a ti: ^(D y ^ 
— yl^K^Wt. Z<Doh. me t h o d{Z\±, i c o d 
e i:m i n f 0^0:7^'—/^ K:^^ ^ ^tlTV^So 
r(DC o n t e X t1Si^tt:5 1 it. MVM3 1 a (Dii^B 

[0131] Context Wi^t^ 5 1 II. C o n t e 
X tyy ^X><7';^-yv^:r.^ h"Cfe«9. nil 6^#B9t 

LTV^^o -iy^c. Co n t e X tflligflsS 1 fi. 

3 1 (MVM3 1 aiQj:t>*MK3 1 b) (0'^^\zM<W^ 
#LTV^^;6^ 111 4^^:^aV^-CH. Mz.'^^X^fSi^^Wii^ 

[0132] Z.(DQ. o n t e X t ffiitft: 5 1 (C:^oV^T4 
'Wi:y ^ ^Vl>"Kll; Tn e \ a :7 ^f'— 7l> Kl?fe~"9\ D e s ~ " 
c r i p t o r1S3t($:5 2^^tLTV^'5o De s c r i 
P t o r <Sigfls:5 2 0:3^> h y fi. #tag, cont 
ext. :JoJ:t>* selector <nZ^(0%^HXM . 
rcDDescripto r Ifigf^cS 2{C ioT. P e r Jt? 
s on a 1 it y;^^^?^^ h3 30AP I {T-f^)^ 

6o # t a g \tA P I context<tse 
1 e c t o r-CAP I COT K 1^:^ ^-tti-^nS LT V> 

[0133] 0 1 5(1. MVM3 1 a cD^^Sig^^U 

TV^5o ^TOi^^g/tetf^lj:. Con t e x 

;55-e^6J: 9f^?i^nTV>So Con t e x tIS 

]gft:5 1:6^. o b j e c t 6 1 icy >^ ^tl. r<7)o b 

ject61(l, objectei y 
(D^)V^ (class pointer) b^VT^^l/ 
(objectdependent fiel 

d) ^^m^^^ho ^'yy^^yMm\:-}£(nX.ofi\f, 

[0 1 3 4] c 1 a s s 6 2{i, ii: LTp< y 
|#-t5o c 1 a s s 6 2{i^(7)*i$r^ (class n a 
mc) . ^(0'i/^i^{l(i!^#i^5gri^> (class d o p 
endent f ie Id) . ^aJltl^I— method oO 



#ii^6 3^60y y^'r — 'fj^ (method tab 
1 e) m:t)«J*$^X5c I -me t h o dflfigfl26 3 
li. B 1 o c kT^y ^"r ^-f:i-^\y:^^ YXh^ . 
y (Header), I - c o d e gP, io J: t/'^iCT^- 
(Variable table) 75^f>?iSo ma 
g i c #11, MVM3 1 a ( I D) T^fe^o 

\~code^^(D:^-<yyY\±.Z.(Om.%^ 

[0135101 5{C:ia!,^T, ^^-(OW:^ (Cont 
extSl. I-method63) fiMVM3 1 a ic: 
{^^irh^'j^Xh ^ , M VM 3 1 a - c o d e ^flf 

[01361016 (i. Context 5 1 ^ t 

-e^^o Context ^it^^ 5 1 <D:^'fi/:r. ^ Vy 4 
—JU K(±. objectei SrJi class^W'^ 
/l^ KH. class62(7)class depende 
n t fiel d^^iL-CV^;5o me t h o d :7 

^'-/UKfl I -me t h o d 6 3^JiLT^o<9. me t 
hod y Y<D i c o d e fl, I —me t h o d 6 

3(7)1 - c o d e^^gtrv^^, i c o d e (1. ^P^^ 

e t h o d '7>r— Y(Dv t a b 1 e I — m e t h 
od63(7)variable table ^fgLTV^ 

~ " - - - - - - - — - 

[0137] temporary^'^ — Kli. — 

-^^^mm^mu me t ^y^-zuhit. ±.m\^ti 

descriptors 2^i^LX\^^^o * 
fc, rJ'heitDclass pointer 

ft, c 1 a s s 6 2 Srffi c 1 a s s 6 2 (Om e t h 
od tabletl. I -m e t h o d 6 3 ^Ji LTV^ 

[0138] variable table^iyh!; 
{1, type-tvalue (Df^^X^h ^ . v a 1 u e f± 
type {Cft^-f^o 

[0 13 9] MVM3 1 all. ID 1 TI^^Lfc^^^^ 
^m-t^^Oi^^J:^tlX^^ . t y p e7!i^^T_PR I M 
I T 1 VEiDt^. V a 1 u efflfiyy ^T'^yyf'/v^ 

h^^m-f^o ^(om^^. V a 1 u eiii^ii. mx. 

ff. <P_I NTEGER. i mme d i a t e>, < 
P__STRING. address to heap> 

-A-yi^:^^ h<D-Wt. ^(D^ >^y:^-:^^,^7y<LX 
l^5o 01 9T3¥M2 1(1. 0 1 S{Z7f<Lfz':/V ^7^>f 
'y:i-y.i>:ii^ hO)^ y^i^fy — I n t e r f a c 

e I e f i n i t i o n Language (ID 

Ol^Ttl. rcOUBA V 2. 0, July 199 



25 

5» P3-i;^M3-36j (Cgl^^tlTV^^o 
[0 1 4 Ol */c. gl 1 7^r:^ol^T. type;65T_P 

Tji^^Su^i, ^^^^X AT'Btt— (DlilT'fct)^ Persona 

1 i t y^-fi^oL^ Y 3 Sir J:oT. -to I D(i«lS-r 

[0 14 1] 1112 2 Jl, MVM3 1 ^ tm^K^'ilir ^ 2 

[0 14 21 fin-b. hOP_M{Cj: 19. -ttOll 

wCO^^l/ — v- 3 Persona 1 i ty ;^:/v^ 

^i:^ h 3 3{cJ:or^^$n^;0\ t,fz\t':/^) ^"r ^-f 

^X.o\^. I -c od e^^^^^„ m{cj:i9. 0ij^ 
tf. I n t e g e r CD^|ftf^^{l. IS 1 8 05fefflC>7'!; 

[0 14 3] MK 3 1 b(7)-r y^:7:ii-;:^^^^ 

-t^o E12 3fi. -e>i':^^D:;(7-;^/u (MK) 3lb(7)-r 
:/^7ai-;^$r7FLTV>5o MVM3 1 a <tMK3 1 b 

3 1 b{±. [i]2 2k;^ Lfc^^ir y h O P__;M"joit>0 

(0 14 41 ±aiUfc<t 5?i1S^<0Ap e r t o s C^;^ 
xA?r. ^i);t{lll4{c^L/c:^^-rr> H 2 (2-1, 
2-2) (Ciiffl-t^r i:^^X'#^o -eUT. 1212(1^ 
t/cl^ 3 ll^Jl^(D'b(D0 9"t^. ^^:ScOt)^^)$ri^-/•^l75^ 

(0 14 51 ±i^Ly^<t9{::. wrT*i$^>j7>D-K"tS 
(0 1461 (1) -r^-r(DT7'y>$r-v'3>7'Pi/7 
[0 147] (2) i^y^Tl^Vtm^^^^-V^oLT 
PEGK7-r^^. ATMK7></<. iSMiSK^-f^^ 

[0148] (3) r'/^)^-'ys>'fx2^yM:ini^ 

X'y:^7-d>,^-\^^y^^m%-t^:^y''y:^'j hir^ (p e r 

s o n a i t y ^fT'v^^i^ V) mpLlt^ yQR^-v> 
[0 14 9] rtl^b^m^1!^t3-ttr. r-f^) ^/-'yB> 

y'x2^/yMLn\.x^mfs:mmm.^i^y^r> v t^z 
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(0 1 5 01 eajxlf. j a V a7'^I^7i^^^^T$■y:y^: 
V^S-Q-, Java fflO personality ;^:/>^j. 
^h33<t. j a V a T^n^'^A (TT^y >5r-v^3 V) 
3 5^1h— 1 J: <9 Ki~ 60 rOperso 

n a 1 i t y ir'rf'J :^ iJ^hSSICi'JxApertos 
i/^xAfi^ Java Virtual Machin 
e>^«|flt-t^r ^;65-e^5o ^5^!j7>'n- K^tlfc j a V 
a T'o ^y Mt^ =1 7 iC J: 19 — M. j a v a by 

t e c o d e i:l^(:fiX^EfiB33— KCl^ :/>'^'f tlx 
±IE java Virtual Machine {:iJ:l9 
mi^ilho ±«Et/cJ: native 

c o d el^=i>/N-^/i.Lfc^. ^fr-t^J: 
[0 15 1] ^J.}L(D%m.m\z^\^^X\±^ ^-^^t^h^y 

(0 15 21 ±ls^^ifet^sJ^ciBv^r^i. i-cod 
e<lr2o(D^^{-J:i9l»fiK-t-6J;9(::L;rc;65. ::ti(cP5 

(0 15 31 

li^^ffiB&^bL. hjb-r hx 

[0 15 4] |g*JSi 0(::geic<Dr-^MSSS{^J:tL 
tf. tr^'i^vD-K-t-sr T^y^-v' a V 

40 rzf^) ^-i/'-iV-^u^y J^-%:m\'t^:Lbiy^X^^. 

[0 15 5] llCie®C0x-:5^MS^S. 

t>Trf*Jli 5{^i2i®cox-^^Jii^;^rii{cJ:tilf. M^FpI^^ 
-V\zW^^Mzry'')^-'y3i^y'x2^/yK^m^ 

T^y ^-v-a V'T'nz^^i^^JIfTi-^ct 9ilUfl<7:)T% 
50 ^mm'hZ.h1y<Xi^^^ 
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m2] ry])^-i/3yya^yj:.(omfi^^7jki-mx- 

113 51 ^^^^') :^V^)\^^^:yn-Y^Wm'^m'X: 

[06] ^^w^^wm^hmxh^. 

[(19] ^y^r^vcom-m^^mm't^mxh^, 

101 n y 4-'^^^vy^^-r(n>mm:mm'^m 

[012] *^P>^Or-:^^0;S^^^i£ffl LfzA p e r 

[013] MVMi:MK(7)ifeS1Sig4:^-tl§IX*$)§o 
[014] Context^Descr iptor (D^ 

[015] MVM(7):fefl2«jg^^-r0T'feSp 
[016] Context ^ -?:(0Ih1 

ini-mxh^o - - - . . _ . 

[017] Variable table:x.>hycOt 



10 



20 



y P e ^^-rUT-^^o 

[018] T^y ^r-f :/;t:^v?3i;5' h(^-^<i:-€:<^>r > 
[0 19] -f^) ^T^^ir-f'JzxL^ h(D-r:/^7^-x 
[02 0] 

[0.2 1] ^7^^':/;?i-:/v>:iii^ h(7)-r >^ 7:^-;?^ 

[0 2 2] I -c o d e^^-ir-y h4:^-r0T'fc6o 
[02 3] MK(D^ V^7:ii->^^Sr;T^-r0'Cfe^o 

[^^^^^m^J 

1 2 ^7-fr:^h, 3 ^-^yVV-^. 1 

1 ryy ^~v^3 ^/:/n^7A, 12 ^tr^^, 1 
3 TT^y >:r-i/3yyD>/7i.^y^57>^3.-y^. l 
4. 15 h, 2 1 T T'y '^'-i/ a o 

^7 A, 2 2 ^fr^fil, 2 3 r:/y ^-v'3:^7'd 

V^^:!!-;^, 3 1 1^, 3 1aMVM, 3 1 
b MK, 32 Device drivers, 33 
Personality component ob 
ject, 34 Class libraries, 3 
5 Applications, 41 active 
context, 42 message frame, 
43 executionengine, 44 pri 
mitive objects, 51 contex 
t , ' 5 2 D e s c r i p t' o r", -6 1 - o b -j e c - 
t, 62 class, 63 I— method 



[01] 




MK : Micro Ksmal 
MVM : Micro Virtual Machine 

AperU»5/X7Aff>ttflEllll£G9 
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14] 



11-2^ 




MVM31a 



II 3] 
MK31b 



I activeoontext | ^i 
|messaga frame ^-42 



prtmltfvo 
objedB 




BMBCUti 


on engine 



43 



[mi 41 




Context 


•-51 

32 


obiect 


da88 


method 

KOOB 

minfo 






Descriptor 







Canta(t^:Oe8atptoi«>IKiWI 
[m 7] 



type 


description 


T INVAUD 


invalid entry 


T.PRIMmVE 


The value field denotes a primitive 
object which Is a dependent 
onMVM 


T_P0INTER 


The value field contains a pointer to 
an object 



variable tablex > h U ^type 
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22-2 



2S-2A 



17] 



25-1 C 



19-1 

stnid Message { 
long '— 
any 

I; 

exc^iSon uniei (bit pi&nMve; int sdactor}; 
oxcepSon z9nxSv{}; 

IntagBT operator + nn Integer value) 

raise <0fviBr1low}; 
Integer operaior- fin Integer value) 





Integer remainder (In Integer value); 
int^ar and (In Integer vaue); 



Integer or (In Integer value): 
Integer xorfln biieger vatue); 
Integer not (void); 
Integv operator » (In Float value); 
Integer operator "(in DQtAleFloat value); 
Boo^ operaior < (In Integar value); 

' Integer valual 
I Integer vatue); 



Boolean Aerator (in Integer value); 

^ -}n 



Interface noat{ 

Float operator 4- (bi Float vdue) 
fBbe (overflow, undeiflow); 
Float operator - (In Float value) 
raise (overflow, undeiflow}; 
Roat operaior * (bi Roat value) 
rabe (overflow, underflow); 
Roat operator/' Cm Float value) 

raise (overflow, underflow.zBRKfiv); 
Roat operator » (In Integer value); 
Roat operaior » (In DobwRoat value); 
rabe (overflow): 



1 Float value); 
On Roat value); 
Boolean operator »»lin Ftoal vahie); 



1^8] 
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imi 0] 



Z4-1 




"1^-23-3 
+^22-3 



1-2 15-3 



[1112 2] 



name 


descriptiOT 


OP_M 


execute the operation specified by the first 
argument. This operation Is processed 
either by personality or by a primitive 
ob|ecL(operand6»peratioruiumber of 
operands,...) 


OP_R 


give control back to the oUect when the 
operation requested by OP_M returns 
(opGrartds.iarget,rstum arguments) 



[02 31 



imertaoe liAetaCore{ 

moErrar M tbn long niettiod» in Messege mso); 
moEnor H (tn Grame dbA, fri Ikhiq methodt n 



I-fX)de^-b<y K 
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imi I] 



Feshim Structure 


1 object name 


ot^ed description — 
envlfonmdrttdaecrijption 




/ >^ resouroe rBqulramnemofx'\ 
/ < thi80b!|ect < 




environment name | 


resource infofmslion o1 1 
^ client hardware ^ 

^ resouroe rsquiremnent of^ 
this erndronment ^ 

L list of metaotJiectB ^ 
1^ constituting environment 



Featuia StruduretOflKi 



-m i 51 - - ~ — . . [mi- 61 




Context f(OBt;a>7*-^4»2MlE 
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181 



[132 0] 



Ol388 


O f>l AGO 


rJBUOY 


dsscrlptton 


1nt6Qor 


D flklTCfSCD 


imrnodlQto 


intogar numbar 


Rofll 


REFLOAT 


inun6di8M 


IEEE 754 32 bits floating point 
numkwr 


Doubia Float 


P_DFIJQAT 


immedlalB 


lEK 754 64 bits floating poht 
number 


Boolean 


P_BOOl.EAN 


^nisdiate 


TRUE or FALSE 


String 


P STRING 


address to heap 


sequence of UNICODE charactarB 


Array 


P_ARRAY 


address to heap 


sequence of data of the same type 


Context 


P_CONTEXr 


CName 


representation of object execution 


Jump 


P^JUMP 


I^HsodB indsx 


target address to which execution 
resumes 


Pointer 


P.POINTER 


address to meiTK^ 


address 


Assign 


P_ASSIQN 


n/a 


(^plication of a variable entry 


Maiiv 


P MAILER 


n/a 


Invocation of a method 


UndBf 


PJjNDEF 


n/a 


ufiddfined primitive ot^ect 
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^ PolrTter{ 

void put (In Address pes, In byte value) 
exception outrsnge: 
■ byte get {h Address pos) 
exoeptton outrange; 
void put (in Address pos, In word value} 

exoaption outrange; 
word get (In Addrees pos) 
exoeption outiange; 
void put(|nAddre$s pos, in long value) 
-- - - ~ exoaption outrar^:— — - - . „ - 
long g rt (fri Ad dress pos) 
excapten oufinsnge; 
void putjlnAddrass pos. in longlong value) 

axDsption outrange; 
longlong get (In Address pos) 
excGption outrange; 

tnterface Assign ( 

void operator a (In Ini poaitioni, tn Inl posltlonZ); 

Interface Ualter f 

vddcaO (m ID taiget. In 
void reply 0; 



li 



1: 



I taige!. In Entegar select. In 



mag); 



1^2 

interface DoiMaRoai{ 



•f (In DouUeFloat value) 



ntes (oveniQw, unoernowi; 
DoUbleRoat operator - On DoublaFtoai value) 

ralsa (overflow, underflow); 
DoubteRoal operator " On OoubleFtoat value) 

raise (overflow, underflow); 
DeubteFloat operator /Mbi DouUeFloal valuf 

nfee (overflow, unnrflow,zarodhr); 
OouUeFlom operator ■* (m IMegar vaue) 
raiaeO; 

DoubleRoai operator ^((n Boat value) 
raise (); 

Boolean operator < (In DoutileFioat value) 
raise 0; 

Boolean operator «■ (In DouUeRoat value) 

— .t-^ ( ); 

?): 

not (void); 

String! 
String OTOrator+ (In &t\m 
String auttsMng (in Integer 

ritfae (ouoange); 
Integer lenglh(vol$; 

Litsffaoe Array { 

void put (in Integer Index, In any value); 

raise (outrange); 
any gat (In Integer Index) 



MU1 Operator (|n DDitf}l8Ploal valua) 
ralsa (): 



in intogar langih); 



Interface Context 



Interface Jump [ 

void aval (wold) 

raise (outrange); 
void evafr (Boolean cond) 

raise (outrange); 
void evalF (Boolean condition) 
- - raise (outrange); - - 



